This definition suggests that intensive care includes intensive observation and intensive therapy, which in turn indicates the need for an extraordinary degree of specialized care very often requiring mechanical aid for vital functions, including the use of artificial ventilation (Wiklund 1969) . Intensive care necessarily requires a nurse to patient ratio of at least one to one, and implies that it is necessary to employ highly trained Chronic dialysis personnel to apply specialized techniques. At the present time, a mechanical device in medicine can be no better than the skill of its operator allows and can in no way be regarded as a substitute for him. When lives are in the balance highly complicated apparatus should neither be left unattended nor in the hands of inexperieniced personnel. Table 1 shows various areas of intensive care. These facilities are provided for continual individual attention for a patient in an effort to avoid his death. It is obviously desirable for areas devoted to this kind of activity to be grouped together within a hospital because of the need for common services in general and for specialized nursing in particular. The highly specialized function of some units, such as coronary care, chronic dialysis and bum treatment, makes it necessary for them to preserve their own separate identity within such a complex; in most other instances cases requiring constant supervision present remarkably similar problems in general management and can be concentrated together inl a flexible general intensive care unit.
Often the role of intensive care is to prevent the patient dying of some consequence of his disease, such as respiratory paralysis, before the disease itself can be conquered by specific therapy or before it proceeds to natural recovery.
Many of the conditions treated by neurologists and neurosurgeons require intensive care at one stage or another, because of unconsciousness, respiratory obstruction or ventilatory failure, or a combination of all three states.
Respiratory Failure
In broad terms 'respiratory failure' means the failure of oxygen to reach the tissues in adequate amounts. The more severe the oxygen lack, the greater the danger to the patient. Such failure can occur in several different ways: it can result from the obstruction of the upper or lower respiratory tree; from some derangement in the transport of oxygen, either pulmonary, hematological or cardiac; or from paralysis of the muscles of respiration leading to actual ventilatory failure (Sykes et al. 1969 ).
Each of these groups obviously requires its own particular form of treatment, and it is easy for mistakes to be made in the heat of the moment. Oxygen has often been played ineffectually on the face of a totally obstructed patient, or bronchoscopy or tracheostomy performed in an attempt to treat ventilatory, in contradistinction to obstructive, failure without the institution of mechanical ventilation.
Respiratory Obstruction
Airway obstruction can be due to anatomical flexion of the head of an unconscious patient which causes the jaw and tongue to fall back, to trauma or to pathology of the face, jaw or oral cavity, to a foreign body, to the retention of secretions in the upper or lower respiratory tracts, or to inflammation or spasm of the bronchi.
Obstruction should be treated before hypoxia causes paralysis of the respiratory centre. The treatment required is either removal or by-pass of the cause of the obstruction.
There is no need to re-emphasize the elementary nursing points in the care of the unconscious patient, such as the need for correct positioning of the head, or the importance of the lateral position as a means of preserving a patent airway; nor does space permit a detailed discussion of the treatment of infection or spasm of the lower respiratory tract; but it is important, at this stage, to consider some essential points in relation to the management of tracheostomy. Tracheostomy tubes: Great care should be taken when choosing a tracheostomy tube. A gently curved plastic tube with an evenly inflating cuff has many advantages but it is important that the plastic itself should be non-irritant. Since the danger was reported by Guess & Stetson (1968) , reputable manufacturers have excluded the offending ingredients from the plastic mix, but care should be taken with tubes with unfamiliar brand names, especially if they are coloured. Plastic tracheostomy tubes should never be sterilized or resterilized by ethylene oxide, which is absorbed into the tubing and is itself both irritant and toxic. Plastic endotracheal tubes are also available and are the best choice for prolonged intubation.
Complications of tracheostomy and endotracheal intubation: while the tube is actually in place, complications may result either from mechanical displacement of the tube or from failure to compensate for the fact that both procedures by-pass the glottis, thus excluding the normal humidifying and filtering mechanisms of the upper respiratory tract.
Normal coughing is not possible because pressure cannot be built up behind the vocal cords. Physiotherapy is therefore important as a means of moving stagnant secretions from the periphery of the lung to the bronchi and trachea, from where they may be removed by mechanical suction. It is good practice to combine the effects of manual hyperventilation of the lungs with vibratory manual pressure during expiration. This loosens the secretions and moves them to the larger bronchi and trachea so that they may be aspirated by suction.
A gentle and fastidious 'no touch' technique, using forceps or disposable gloves, must be employed for tracheal suction if tracheal trauma and cross-infection are to be avoided. Each catheter is used for one aspiration only and then is either resterilized or discarded if it is disposable. This can easily involve as many as 100 or more catheters a day in an acute case -a vital fact that must be sympathetically appreciated by central sterile supply departments.
The wings of the tracheostomy tube and the tubes leading to the humidifier or mechanical ventilator should be firmly anchored to the neck and chest by waterproof strapping. This is not only to prevent the tube being pulled out (a complication which may be fatal) but also to save the patient the discomfort of a direct tug on the tracheostomy wound (Marshall 1969) .
Humidification of the tracheostomy is essential if blockage of the tube with inspissated secretions is to be avoided. A humidifier incorporating a fan which blows a stream of air over water (at 40-50°C) or through an ultrasonic nebulizer is satisfactory for this purpose (Spalding & CramptonSmith 1963) . The simple condenser-humidifier or 'Swedish nose' which collects and re-uses the patient's own respiratory water vapour as a substitute for the upper respiratoiy passages is also useful (Mapleson et al. 1963) . Condenserhumidifiers must be sterilized by boiling or autoclaving every three hours if reinfection is to be avoided (Pennington et al. 1966) . Adequate general hydration of the patient, by intravenous infusion if necessary, is likewise all-important in reducing sputum viscoscity.
Great care should be taken when the cuff of the tracheostomy or endotracheal tube is inflated to seal the trachea, either to prevent the aspiration of secretions into the bronchial tree or to facilitate mechanical ventilation. The cuff must not be over-inflated. Air should be injected until the trachea is only just sealed and no more, and then it should be left inflated. More air is added if a leak is detected. Some workers even prefer to leave a minimal leak as a precaution against overinflation. Over-distension of the cuff can lead to pressure necrosis of the trachea, with subsequent stricture in the healing phase or, especially in the moribund patient, to the invariably fatal complication of perforation of the trachea, possibly into the carotid artery. Repeated deflation and reflation of the cuff can result in post-tracheostomy fibrosis and subsequent stenosis or dilatation. Marshall (1969) hypovolbmia, but since they are not the direct result of neurological conditions, discussion will be confined to three important points: (1) The evidence amassed by many workers (Palmer & Gardiner 1964 , Marshall & Millar 1965 indicates that, after any major operation, there is a considerable degree of ventilatory perfusion and shunting abnormality in the lungs in the immediate post-operative period; oxygen should more often be used routinely at this time. (2) To avoid rebreathing when delivering high concentrations of oxygen a mask with a low dead-space like the Harris mask or the MC mask should be used, rather than the bag-like variety which is all too familiar and which can easily cause carbon dioxide retention (Bethune & Collis 1967) . (3) Emphasis must be placed on the need for humidification of high concentrations of oxygen; simple cold nebulizer humidifiers (British Oxygen Company) are satisfactory for this purpose.
Ventilatory Failure
The conditions included under the general heading of 'ventilatory failure' are divisible into two subgroups, restrictive and paralytic.
Restrictive failure is due to decreased compliance of the chest wall or lung to ventilation. This may be due to pathological changes in the lung, to muscular spasm or to the presence of some tumour or fluid collection in the thorax or abdomen. Status epilepticus and tetanus, both of which cause hypoxia from muscular spasm, are primary neurological conditions. If a fatal outcome is to be avoided in these diseases, elective tracheostomy or intubation, elective neuromuscular paralysis with muscle-relaxant drugs such as tubocurarine, and consequent elective mechanical ventilation may be required.
Recently, however, since introduction of the powerful tranquillizer diazepam, which has muscle-relaxant properties, there has been a successful return to sedation with spontaneous respiration as a method of managing tetanus (Hendrickse & Sherman 1965 , Femi-Pearse 1966 Walley (1959) suggested that mechanical ventilation is indicated if vital capacity is reduced to between a third and a quarter of the estimated normal for a given individual.
The history of mechanical ventilation in disease has been well documented by Price (1962) and in anmsthesia by Rendell-Baker (1963) (Lassen 1953) .
Early attempts to treat paralytic respiratory disease were almost exclusively confined to the application of intermittent positive pressure or negative pressure to the outside of the abdomen or thorax. This was partly because of the danger of pulmonary infection by way of a tracheostomy in the days before antibiotics, but also because of exaggerated fears of the difficulty of endotracheal intubation and the danger of trauma due to positive pressure on the alveoli. Eisenmenger (1904) described a simple foot-operated shell respirator designed to apply positive pressure to the abdomen and lower thorax. An electrically operated apparatus for expanding the chest by externally applied negative pressure was described by Stewart & Rogoff (1918) , but the first successful negative pressure 'iron lung' was built by Drinker & Shaw (1929) . Thereafter, tank respirators became the standard method of treating poliomyelitis and other acute paralytic diseases and their sequelke until the reintroduction of positive pressure in the 1952 Copenhagen epidemic. After that epidemic (Lassen 1953) , IPPV quickly gained acceptance throughout Europe and many positive pressure ventilators, including the British East Radcliffe apparatus (Russell et al. 1956 ) were developed. Acceptance of IPPV in the United States was slower, probably because of their long and successful experience with the 'iron lung', but it is now generally accepted as the ventilatory method of choice in acute affections.
The advantages of IPPV are obvious. It is much more reliable, if only because it is easier to get an airtight fit with an endotracheal cuffed tube than by rubber seals around the body contours; there is unimpeded access for nursing and physiotherapy; secretion control is relatively easy, and the patient is more mobile.
Possible complications of IPPV are: (1) Asphyxia, due to mechanical failure or to airway obstruction. (2) The methods by which mechanical and infective difficulties attendant upon tracheostomy or intubation can be minimized have already been discussed.
Sufficient oxygen is desirable to overcome any pulmonary ventilation-perfusion abnormalities, but excess oxygen must be avoided or destruction of surfactant will lead to pulmonary damage and oedema. The measurement of arterial oxygen tension is the easiest way to control oxygen therapy during IPPV.
Gross The need for sufficient calories to prevent catabolism of the patient's own tissues must be emphasized. Intravenous electrolytes and glucose alone are not enough. If no other route is available nutrition must be supplemented by intravenous feeding with the high calorie carbohydrate, protein and fat solutions now available. Fortunately, however, most neurological patients can be fed suitable diets by nasogastric tube.
Psychological care: The importance of sympathetic psychological care for the conscious or semiconscious patient on a ventilator must be emphasized. To awake from oblivion and to find oneself unable to speak, with one's breathing dependent on a machine, must be a terrifying experience. If, in addition, the patient is in pain or has muscular weakness due to disease or a muscle relaxant the distress of the patient will be even greater. Constant reassurance is necessary. Florence Nightingale said: 'Apprehension, uncertainty, waiting, expectation, fear ofsurprise, do a patient more harm than any exertion.' This statement is particularly applicable to intensive care, not only because it refers to the need for a proper psychological approach but also seems to foreshadow the need for adequate movement in the form ofphysiotherapy.
Weaning from mechanical ventilation: Difficulty experienced in weaning a patient from IPPV to spontaneous respiration is not related to the length of time that the patient has been on the ventilator. Weaning is, as a rule, surprisingly easy, provided that the attempt to get the patient off the ventilator is not made too early, before pulmonary complications or tracheobronchial secretions have been controlled or before adequate muscle power has returned. The Thymectomy was at one time undertaken for myasthenia gravis in almost every case. Many of these cases were relatively mild and survived the operative and post-operative periods breathing spontaneously; others were not so fortunate (Ross 1952 , Schwab & Leland 1953 , Eaton and Clagett 1955 , Simpson 1958 ). Nowadays thymectomy is reserved for special cases in which the disease inevitably is relatively severe (Buckberg et al. 1967 , Secker 1967 ). The usual categories for which the operation is advised at the present time are young adult patients (especially women) with progressive disease, patients with thymoma after preliminary radiotherapy (Williams 1952) (Randt 1953) .
Contclusionl
This paper has attempted to show that intensive care can save lives in otherwise hopeless cases and also that the complicated mechanical techniques involved can be applied only if satisfactory personnel, equipment and training are provided.
It is, perhaps, a rather cynical and macabre comment that, from a purely medicolegal point of view, it is often better for a patient to die untreated from the natural progression of his disease than for him to be killed by the mechanical failure or misuse of some apparatus such as a ventilator. We must see to it that the facilities are provided to ensure that the patient neither dies from failure to apply intensive therapy nor Following the introduction of transcutaneous Doppler ultrasonic flow detectors for the qualitative and quantitative measurement of blood flow (Rushmer et al. 1966) , it was soon noticed that air bubbles in the blood stream caused marked and unmistakable artifacts in the blood flow signal (Gillis et al. 1968 ). This application has facilitated the detection of small air emboli in surgical patients at risk, particularly in neurosurgery in the sitting position (Maroon et al. 1969 , Edmonds-Seal & Maroon 1969 . The method used for the diagnosis of air embolism is one of the factors on which the incidence of air embolism depends.
